Over a century ago, Ignaz Semmelweis demonstrated the importance of hand disinfection in preventing nosocomial infection, thus saving lives. When he attempted to implement the simple measure of disinfection with chlorinated lime, he was confronted by the all-but-invincible ignorance of his colleagues. Rightfully, although undiplomatically, he denounced his unenlightened colleagues as killers and thereby began the tradition of blaming all healthcare workers for their lassitude, a tradition continued by hospital epidemiologists up until the present. Everyone acknowledges that handwashing is the sine qua non for preventing the transmission of pathogens and nosocomial infections, but compliance rarely exceeds 40%. [1] [2] [3] [4] [5] Healthcare workers fail to wash their hands because of lack of time, a shortage of sinks (often inconveniently placed), forgetfulness, or disagreement with the recommendations, but they rarely fail due to negligence. Education and monitoring can improve compliance, but only temporarily.6 Even if healthcare workers wash their hands, they may not do so thoroughly, because guidelines recommend a washing time of 15 to 30 seconds, whereas the mean observed duration is 8.6 seconds and less than 10 seconds in approximately 90% of cases.2,7 Furthermore, an excessive work load in terms of the patient:worker ratio can influence compliance, as can the choice of disinfectant or soap.
It is easy to accuse healthcare workers of paying only lip service to the principles of hospital hygiene, but do we infection control officers really realize the implications of what we are asking of them? Our hypothesis was that the time required for proper handwashing might interfere with patient care and partly may explain the low compliance with handwashing. 
METHODS
Based on handwashing publications in MED-LINE (1965-1996; National Library of Medicine, Bethesda, MD) and the standard structure of an intensive-care unit at the University Hospital Nijmegen, we developed a model to predict the time spent daily by a healthcare worker on handwashing, depending on the level of compliance, the duration of hand disinfection, and the use of medicated soap or alcoholic rub.
Results of a handwashing literature review and repetitive measurements at our institution were used to describe baselines for various variables. A previously published model intensive-care unit was adapted to 14 beds and 12 healthcare workers per day. 8 The model used the following baseline variables: compliance of 40%, two to three hand disinfections per healthcare worker per hour, and a duration of hand disinfection of 40 to 80 seconds for handwashing and 20 seconds for alcoholic hand disinfection (AHD).
The duration of handwashing included walking from the patient to the sink, turning on and adjusting the tap, washing and drying hands, and returning to the patient, whereas AHD times were based on a bedside dispenser. In both groups, standardized contact times (10-second scrub for handwashing and 15-second contact time for AHD) were used for the estimation.9 Other time factors were calculated from our own measurements in the unit. Healthcare workers were asked to wash their hands after patient contact. The time was clocked from the moment their bedside work ended until they returned to their starting point. We measured the duration, starting from all 14 beds in the unit, in triplicate. All data were summarized, and the minimum and maximum average duration was used for the model.
RESULTS

Calculation of Handwashing Duration
We performed 42 time measures. The mean total time used by a healthcare worker to walk from the patient to the sink, to wash hands according to the above instructions, and to return to the patient was 61.7 seconds (standard deviation, 14.2 seconds; range, 37-84 seconds). Based on these data, we chose for our model minimum, average, and maximum times of 40 seconds, 60 seconds, and 80 seconds, respectively. 
Calculation of the Total Number of Handwashes
The model was used to calculate the total number of handwashes of all healthcare workers during an 8-hour shift, based on reported handwashing rates of two to three handwashes per hour. Therefore, per healthcare worker, the number of handwashes per shift would be 16 (2x8) to 24 (3x8), or, for all 12 healthcare workers, 192 (12x2x8) to 288 (12x3x8), respectively (Table 1) . These totals reflect baseline compliance of 40%; if compliance were to increase to 60% or 100%, the total number of handwashes per shift per unit would rise to 288 to 480, based on two handwashes per hour per healthcare worker, and 432 to 720, based on three handwashes per hour per healthcare worker, respectively.
Calculation of Time Used for Handwashing or Alcoholic Hand Disinfection
Based on the total number of handwashes per shift, the minimum and maximum time (in hours) was calculated for handwashing and AHD, for 40%, 60%, and 100% compliance ( Table 2) . Given the status quo in the intensive-care unit, ie, 40% compliance, between 2.1 and 6.4 hours per shift are devoted solely to handwashing, whereas only 1.1 to 1.6 hours would be necessary if only an alcoholic rub were used. For 100% compliance to be attained, handwashing would demand up to 16 hours, or two full-time nurse equivalents, whereas simple disinfection with alcohol would require only 4 hours, thus approximately 1 hour less than presently needed for handwashing at 40% compliance (Figure) . The question remains: "Is 100% compliance with hand-cleansing routines attainable, and, if so, can we afford it?" Comparing the extremes of our intensivecare-unit model, handwashing with water and (medicated) soap would consume 16 hours' nursing time (2 of 12 nurses, or 17% of the total work force), whereas bedside hand disinfection with an alcoholic rub would require only 2.7 hours (<3% of the work force). Work loads only increase, and time is both a precious and costly commodity; both markedly influence the quality of care. Clearly, we must not ask the impossible in our stride against nosocomial infections, nor can we allow ourselves to become less vigilant. In times of managed care, we could improve compliance with hand antisepsis by replacing handwashing with bedside AHD, without increasing human resources or decreasing compliance. This not only will conserve
